MAPK pathway mediates muscarinic receptor-induced human lung fibroblast proliferation.
Airway remodelling is a pathological feature of chronic inflammatory and obstructive airway diseases like asthma and COPD wherein fibroblasts contribute to structural alteration processes. We recently reported expression of multiple muscarinic receptors in human lung fibroblasts and demonstrated muscarinic receptor-induced, G(i)-mediated proliferation in these cells. We now explore the underlying intracellular signalling pathways. As a measure of cell proliferation ((3)H)-thymidine incorporation in primary human lung fibroblasts and MRC-5 fibroblasts was increased by about 2 fold in presence of the muscarinic receptor agonist carbachol (10 microM) and this effect could be prevented by the MEK inhibitor PD 98059 (30 microM). Western blot analysis revealed a rapid (within 2 min) activation of p42/44 MAPK (ERK1, ERK2) following exposure to 10 microM carbachol or oxotremorine, effects blocked by tiotropium as well as atropine. In conclusion, the proliferative response of lung fibroblasts to muscarine receptor stimulation is mediated via activation of the classical MEK-ERK MAPK cascade. It is suggested that prevention of cholinergic driven fibroblast proliferation by prolonged blockade of airway muscarinic receptors may contribute to the reported long term beneficial effects of anticholinergics.